Hedgehog signalling maintains the optic stalk-retinal interface through the regulation of Vax gene activity.
During early formation of the eye, the optic vesicle becomes partitioned into a proximal domain that forms the optic nerve and a distal domain that forms the retina. In this study, we investigate the activity of Nodal, Hedgehog (Hh) and Fgf signals and Vax family homeodomain proteins in this patterning event. We show that zebrafish vax1 and vax2 are expressed in overlapping domains encompassing the ventral retina, optic stalks and preoptic area. Abrogation of Vax1 and Vax2 activity leads to a failure to close the choroid fissure and progressive expansion of retinal tissue into the optic nerve, finally resulting in a fusion of retinal neurons and pigment epithelium with forebrain tissue. We show that Hh signals acting through Smoothened act downstream of the Nodal pathway to promote Vax gene expression. However, in the absence of both Nodal and Hh signals, Vax genes are expressed revealing that other signals, which we show include Fgfs, contribute to Vax gene regulation. Finally, we show that Pax2.1 and Vax1/Vax2 are likely to act in parallel downstream of Hh activity and that the bel locus (yet to be cloned) mediates the ability of Hh-, and perhaps Fgf-, signals to induce Vax expression in the preoptic area. Taking all these results together, we present a model of the partitioning of the optic vesicle along its proximo-distal axis.